Background: Parents whose newborns were cared for in the old neonatal intensive care unit (NICU) environment and then moved to the new NICU environment describe their impressions of the impact upon their infant's care, information access and support, of the two care settings.
Introduction
Private room neonatal intensive care units (NICUs) have been a recent design development as clinicians and all stakeholders in infant outcomes have endeavored to create appropriate environments for neonatal development and accommodate families, incorporating them into patient care throughout the newborn infant's hospitalization. 1, 2 Nevertheless, these new designs have been noted to present new challenges. 3 Little empirical evidence has been published from the perspective of parents experiencing such new NICU design environments. To our knowledge, no publication relates a real-time experiential report of parents whose infant was actually moved from the old, open bay 'baby barn' ICU, to the new private room NICU. This paper reports such an inquiry that followed the opening of the new private room NICU at the Monroe Carrell, Jr Children's Hospital at Vanderbilt (VCH) located on the campus of Vanderbilt University Medical Center (VUMC) in Nashville, Tennessee in early 2004.
Methods
In February 2004, the NICU staff at VUMC, who cared for infants in a 48-bed Level III referral center, transferred the majority of their patients to the new private room NICU located in the newly opened free-standing children's hospital. Patients were transferred by a team of NICU nurses, physicians and respiratory therapists, sometimes accompanied by the infant's parent, to the new NICU that was greater than 1/4 mile away (connected by indoor hallways). The smallest, youngest and most unstable infants remained in the old VUMC NICU. The new bed capacity of the private room NICU was 60 beds. Together the new NICU and the old NICU (now reduced to 12 beds maintained in proximity to the obstetrical delivery service) provided care in two separate environments to 72 patients.
A 20-question Likert scale survey was developed by the authors in February 2004 to obtain information from parents whose infant was being moved from the old open bay 'baby barn' NICU at VUMC to the new private room NICU in the free-standing VCH. The survey was administered to a convenience sample of parents, on a voluntary and anonymous basis, 24 h or more after their infant's relocation to VCH from VUMC. The survey (see Appendix) consisted of 10 identical questions for each respective site (VUMC and VCH) that were answered by parents at their own pace, and collected within 3 days. The survey was originally undertaken as a qualitative assessment of facility change for internal use. It was subsequently reviewed by the Institutional Review Board of VUMC, and approved for this report. Individual patient/family private health information was not investigated and limits certain results.
Results
The survey was completed by 53 parents over a 9-month period. This represents 10% of the admissions to VCH during the 9-month period. Survey responses were compiled by the authors and data were reported using descriptive statistics (Table 1) .
Parents completed the surveys after their infants spent time in both NICU environments. In no case did an infant first receive care in the private room setting and then in the open bay setting. The length of time that infants spent in the old NICU before being moved varied. Fifty-nine percent had a length of stay (LOS) of p14 days in the old NICU before moving (36% were <1 week and 23% were from 1 to 2 weeks). Thirty-two percent of infants spent greater than 3 weeks in the old NICU. These were the extremely low birth weight (ELBW) infants who were considered too unstable to move to the new NICU at any earlier date. At least one infant spent 7 weeks in the old NICU before moving to the private room NICU for another 3 to 4 weeks before discharge.
Seventy-six percent of infants had a LOS p14 days in the new NICU before their parents completed the survey or they were discharged. The 24% who had longer LOS in the new NICU were, again, the ELBW infants who continued to receive their care in the new private rooms until discharge after the total hospital LOS that extended from 3 to 6 months.
Median scores for the major content themes of the survey are reported in Table 1 . In virtually every content area examined, the new private room NICU was better perceived by parents to provide what was needed for their infants.
Discussion
We have evaluated parental responses to a change in the NICU environment for their infant and present empirical evidence that the private room environment is well received by parents. This report differs from parental satisfaction surveys in that it was completed during the infant's hospitalization, it evaluated facets of the care environment more so than parental satisfaction with that care environment, and it evaluated parental perceptions of two separately experienced care settings during one continuous hospitalization. In addition, unlike recent reports from institutions that have undergone facilities re-design, this report focuses on parental perspectives instead of those of the staff. 4, 5 Many parents who were surveyed had a previous NICU experience, either at Vanderbilt or another center. The private room environment was well received but not solely viewed as a novelty. Indeed, one parent commented that 'I personally like the old nurseryy' as her twins were very sick initially and their location and early management in the old open-bay NICU gave a sense of greater oversight of multiple staff. Another mother stated, 'I felt I had more dialog with his team at the old hospital. It was a more open environment. ' Numerous mothers commented about being able to spend more direct time with their infants in the private-room facilityFa place where 'yparents can care for and bond with their childyI was so afraid I would take my child home and she would not know me.' Privacy was valued for obvious reasons, 'At [another] hospital, I couldn't do kangaroo carey' and 'When you are in the old hospital and close to each other you don't feel private, everyone can see what's going on.' The private room environment made some parents more sensitive to their infant's overall state, 'I never knew how many sounds my baby made until we moved to the new place!' But it did cause some to pause before requesting to handle or hold their infant, 'There [are] times I would like to hold her more. But if she is resting comfortably I don't like to disturb [her] too often.' And some operations of the NICU continued to be of concern to parents even in the new environment, 'I believe it would be better if at least one team member (resident, fellow, or Views upon experiencing change in NICUs BS Carter et al attending) was a constant on the team versus everyone 'changing the guard' at the end of each month.' Parents reported improvements within the new private room environment in all content areas surveyed. Although no changes in staffing ratios occurred, and physicians continued to round in the usual fashion, the presence and participation of parents on rounds became normal. Although parental perceptions of improved access to staff (nurses and physicians) were noted in the survey results, this may have been affected by two things, the greater physical space and accommodations for parents at the bedside and the open-access policy for parents in the new NICU. Such open access was precluded by both constrained physical space and somewhat limited parental visitation in the old NICU out of respect for the privacy of others or medical necessity during procedures.
The advocacy of family-centered care should be a common goal for pediatricians and health care institutions that serve children and their families. 6 Input for the design and construction of the new privateroom NICU at Vanderbilt came from health care professionals, administrators, architects, engineers and family representatives. Although it is a common goal throughout all care environments at Vanderbilt to provide patient and family-centered care, the physical environment must be acknowledged as a great facilitator of this goal. Indeed, the interaction between a physical environment and the caregivers that operate within it is noteworthy. 7 In his book, A Pattern Language, architect Christopher Alexander notes that in environments where healing is to take place, people need their own things to be nearby or around them. They also need to have control over various aspects of their physical environment, when possible, to include spaces for social interaction, privacy, controlled temperature, sound and lighting. 7 In constrained NICU environments, the unit may actually exert pressure on its constituentsFboth parents and staff. Staff who feel crowded, attempting to do their work amid noise, bright light and frequent equipment and personnel traffic, may typically feel that they cannot adequately engage the family in the care of their infant without distractions, lack of privacy or other stressors. 8 These staff may find it very difficult to actualize the goals of family-centered care within the NICU. In fact, positive family-centered goals may only be attained by active, conscientious actions taken by caregivers to overcome the limits of their environment. In physical environments that are designed for family-centered care, caregivers find themselves operating in spaces that are conducive to, and constantly reminding them of, the essential components of family-centered care. Not to be overlooked in the new environment, however, is the continued need for the culture of family-centered care to prevail. A mindset by the caregivers of being family-focused must remain, as staff continue to be conscientious while communicating and working with familiesFnot simply allowing them to luxuriate in the spacious and private rooms, but engaging them in participating in their infant's care, sharing information, allowing for unique family, cultural or faith activities and family-oriented bedside rounds. This study is limited by its initial construct as an internal quality assessment measure. The data are gathered from a 10% NICU population sampling by convenience. Although not believed by the authors to be true, it is possible that the sampling may not be entirely representative of the total NICU population or their parents. Not being an IRB-approved prospective investigation of circumstances and effects of relocating NICU patients from one care environment to another, certain data are not available for interpretation and may limit the conclusions drawn or the applicability of results to other settings. Demographic data describing patient gestational age, birth weight, major diagnoses and parental information such as geographic distance from their home, responder's age or gender or the frequency of parental visitation were not ascertained. Future studies in NICUs that are undertaking renovation and anticipate similar patient relocation would benefit from IRB-approved prospective ascertainment that allows such factors to be investigated. Finally, the muchanticipated transfer of NICU patients to the new private room NICU did receive some local media attention, especially in the first month of the new hospital's opening. Although the potential that this 'positive picture' may have skewed initial results, it is not likely that they were sustained for 9 months. The influence of staff, however, cannot be ruled out as a continuing positive influence in parental anticipation of relocating to the new NICU.
Conclusion
The physical environment of care in the NICU, when coupled with a philosophy of care that incorporates the family, facilitates achievement of the goals of family-centered neonatal care. Parents readily perceive, and appreciate, changes in the environment that allow for greater family-centered care, and value those aspects of the privateroom setting for their infants.
